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What you'll learn

v Matrix Labratory (variables, operations, functions, vectors, matrixes)

4 Workspace Order Operator Name
Name ~ Value Class 1 () Parentheses

HH A 4x4 double double g " —

e [1:2:3:4] double

< || filename ‘myfile.txt’ char 3 e Negation (Logical "NOT")

tﬁ__l patient Ix1 struct struct 4 */ Multiply, Divide

<o) t ‘Hello’ char

[(}] valt 233 cell cell i i Add. subtrace

Ijjval?. [17,21,42] double 6 < > <= »>= == =~= Relational Operators

ljj X 325 double 5 X A—

iy [9900,26025,39600] uint32 i

[jj y 4 -Inf double 8 | Logical "OR"

1 2 max(x) 1 function [mean,stdev] = stats(vals)
— n - 5 % #codegen
Ilay1 a2 A1n min(x) 3
4 % calculates a statistical mean and a standard
2 a21 a22 a’2’n, mean(X) 5 % deviation for the wvalues in wvals.
a
3 asi as2 i asn, medlan(x) 7= len = length(vals);
8 - mean = avg(vals,len);
Sum(X) 9 - stdev = sgrt(sum{((vals-avg(vals,len))."2})/1len);
prod(x)
m{amil Am?2 Amn
= - sort(x)




What you'll learn (con't)

v Data Visualization (2D & 3D plots)
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What you'll learn (con't)

v Control flow (if statements, for loop, while loop, switch case)

Step 3: execute

Step 1: Step 2:
initialize evaluate test
counter expression

\ v
for (int i = @; i <= numberOflLoops; i++)

Statement just
below if

l

loop body if test . // do work
resultistrue. Else Al s Step 4: update
quit looping. } counter
Body of if
While (A=TRUE) Do
B
- End While
h 4

statement 1

FAL SE

statement 2

statement 3




Wh ' I I I 'n ( N ¢ ) Code Quality Measurement:
at yo u ea CO t WTFs/Minute
WTF wTF WTF
A WTF ,/
v" Best Practices (code reviewing , debugging) \ N /
Code Review pude.
L w1F
Find the Error Location WTF is
IdEﬁtlfy thE El‘l‘ﬂr‘ ;‘\‘ AnaIVZE thg E”‘np \h’ WTF \-.-’ wTF
{ } ‘_ o
| Good Code Bad Code
Fix & Validate + Prove the Analysis
‘ B Profiler E}@
Fle Edt Debug Desktop Window Help ~
Cover Lateral Damage Start Profiing Run this code: \“awhile v @ Profile time: 16 sec
Profile Summary
Generated 01-Feb-2010 09:37:33 using cpu time.
Function Name

Calls Total Time Self Time* Total Time Plot
(dark band = self time)

awhile 1 14.823 s 0.000 s

awhile>calculate 3 14823 s 14823 s I

Self time is the time spent in a function excluding the time spent in its child
functions. Self time also includes overhead resulting from the process of profiling.




What you'll see

v Hetrogenuous data types (cell & structs)

v Working with Tables & TimeTables

Wilson

cell 1,1 cell 1,2 cell 1,3
'Anne Smith'
3 2 '9/12/94 .25+31i 8-16i
9 ] ‘Class II
8 1 obs. 1 34451 7+.02i
'Obs. 2
cell 2,1 cell 2,2 cell 2,3
i . 4 2
T 1% text i &
[1.43 2.98 8 3 45
5.67] 52 16 3
[427] |.02+8i
LastName Ag eigh
Smith 38
Johnson 43
Williams 38
Jones 40
Brown 49
Davis 45
Miller 33
40

176
163
13
133
119
142
142
180

E

patient array

patient(1) patient(2)
.name — "John Doe’ .name —— "Ann Lane’
billing — 127.00 Ebilling — 2850
-Last 79 75 73 e 68 70 68
180 178 1775 118 118 119
220 210 205 172 170 169
1 2 3
Date Hour Price Volume
01/05/2015 1 -500 35234
01/05/2015 1 -499.9000 35234
01/05/2015 1 -499.1000 35233
01/05/2015 1 -499 35233
01/05/2015 1 -498 35231
01/05/2015 1 -497.9000 35231
01/05/2015 1 -497 35229
01/05/2015 1 -496.9700 35219
01/05/2015 1 -463.3000 35166
01/05/2015 1 -463.2000 35166
01/05/2015 1 -450 35146
01/05/2015 1 -425 34506
71 V| Excellent
69 ] Fair
64 ] Good
67 ] Fair
64 ] Good
68 [] Good
64 v Good
68 [] Good



What you'll learn (con't)

Fitted Model

&0 T T

e e ld

v’ Statistics & Data Analysis (curve fitting, analysis of corrolation)

40
10 4\ Curve Fitting Tool
File Fit View Tools Desktop Window Help aax
400 BDE =0
 CEvE
200 Fitneme: |poly2 [ -] ] Auto fit
Xdats: | cdate =i Degree: z v Fit
4000 Y data: :‘pqp v Robust: l()ff =| Han
Zdate: | (none) - [P Gnter and scals
2000 wepes o) 5
; - » - - - = =
200 Results ! -
200+ poly2 . |
Linear model Paly2:
150 ) = p1™x~2 +p2™x +p3 §_ | * popvs. cdate
1 00 Coefficients (with 35% confidence bound| 100+ 1
pl= 0006541 {0.006124, 0.0063
p2= -23.51 (-25.09,-21.93)
60 BT R LR i% G U 6 O D b
20 40 10 20 200 400 2000 4000 50 150 p—— .
SSE: 159
R-square: 0.9387 4F T T T T 1 T * - T T Ld T 3
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What you'll learn (con't)

v Solving Algebraic Equations

v Solving Ordinary Differential Equations

v Solving Differential Algebraic Equations

{4)( +2vy =8
ROV

Nonlinear System

322 + 3y% = 27
3 + 2y% = 23,

Ll vebee probdems (TVF)

An vl value peblem is o OPE toeetiaor wilh so
el velve . +bae B h

Exq\e Soludion
?\3': 3+| * Gevernl soltion to 5’=g+| s

yor=3s Yoy = ¢ - |

. x(0) =6, d
with “'((” —4. e [1 (l) = 2 /1 (l) L(L (f)




What you'll learn (con't)

v" Boundary Value Problems
v' Partial Differential Equations

2 2
Boundary value 43l — 676000 ¢al =0
_ & given along the or’ ox’
Region governed boundary curve 2wl a4l

by a differential
equation

+65.12 =1
/ or? ox

Coupled partial differential equation,

T2 37400422 1906 SN
ﬂ . ort Ox? ox
u>(x) + 4 uM(x) + 7x u(x) = sin(x) w2 Su2 o'w2
2= 1.5 o P O o T
u(3)=2.5




What you'll learn (con't)

v' Image Processing (RGB, Gray, B&W; image filtering)
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) bty 25835 compleh
P pOED ¥ 250,35 dout
) butterpr 2086 + <2350 doudle> 0.
= modnto] 25825 doubier
ot o5t 4| 260 doutie 0
2027 -
5053
0024 +
2091 +
0145 |
2369 "
2336 - History.
[oas o ?IK,,:QT, e ‘mfﬁ
. : Biaio + hnzead('trees. tif')
~0.0179 + 0.0390i -0.0057 + phowv (a)
& —im2double (a) ;

0.0783 - 0.04361 -0.0266 + 0,01951

fftlogim = ££t2 (log (i

>> f=butterhp(a,15,1); £=butterhp(a,15,1);

>> c=fftlogim.*f; c=fftlogim.*f;

>> h=real (ifft2(c)) ; h=real (1fft2(c));

>> figure,imshow (h) figure, imshow (h)

>> hl=exp(h) ; hi=exp(h) ;

>> ifftshow (hl) ifFtshow(hl) 1
1 A~ Jx > ~l e i




Premise of the course

0 Who should attend
Students who are passionate about data analysis & programming (experimentalists &

modeling gurus)

O Requirements

Fundamental knowledge of engineering mathematics

O Style of teaching
First, showing Big-Picture in slides
Then, programming in “Matlab live editor” to see the results next to the code (practical

examples/exercises from life science technologies)

11



TUTI

Premise Of the COurse (Con‘t) @ | Link to the Matlab drive of the course

https://drive.matlab.com/sharing/d122184c-1357-45¢

Link to the zoom meeting of the course
O How to attend the sessions https://tum-conf.zoom.us/j/64092220408

TUM zoom (links are provided in the TUM Moodle) TR A SR BEES R
Passcode: 591948

200m
O Time of the sessions (14+12)

Lectures: Wednesdays 14:00 — 15:30 (first session 14.04.21)
Solving exercises: Mondays 14:00 - 15:00 (first session 19.04.21)

U How to access the content

TUM Moodle (recorded sessions & slides/filled notebooks/exercises in the Matlab Drive)

Q Evaluation
30min oral exam (can be done in EN/DE/ES/PT)
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Schedule

Teaching Exercise Solving Content

02.S: Wed 21.04 02. Mon 26.04 Data Visualization

04.S: Wed 05.05 04. Mon 10.05 Best practices

06.S: Wed 19.05 Advanced Data type |l

08.S: Wed 02.06 08. Mon 07.06 Curve Fitting, Solving AE

10.S: Wed 16.06 10. Mon 21.06 Solving BVP, PDE

12.S: Wed 30.06 12. Mon 05.07 Image Processing Il

14.S: Wed 14.07 Practice Makes Perfect




Thank you for your attention

Looking forward to our first

session on Wednesday
14th April at 14:00

Z00Mm



